Texting is a popular mode of communication for the millennial generation, today's college students. Studies have shown that the majority of students text during class and that these interruptions negatively affect grades. Yet, students continue to believe they can multi-task --effectively balancing texting and coursework. Unfortunately, outside the classroom, students report even less regulation with their texting --checking and responding continuously, often for fear of being disconnected from those around them. Students who engage in self-regulatory strategies in the face of cell phone distractions have been found to better sustain attention and use effective behaviors to enhance cognitive learning in the classroom. In the current study, we examined whether these behaviors held outside a classroom environment by texting participants during a homework task. After controlling for self-regulatory skills and GPA, we foundthose who texted actually outperformed those who did not on cognitive skills (i.e., a reading quiz and essay), with the opposite effect found for grammar.
Introduction
Educators constantly adapt their teaching techniques and styles to enhance learning in the classroom (Randi & Corno, 2005) . Adapting teaching styles to the millennial generation, who make up most of higher education's population today, means professors need to understand millennials educational habits and how those habitsare influenced by a rich technological environment.
Millennials place great value on work life balance (Smith, 2010) and use texting as a primary medium for social communication (Harrison & Gilmore, 2012) .Therefore, it is critical to specifically examine how texting effects the academic performance of today's college students both in and out of the classroom. While this has been examined in the classroom (e.g., Ellis, Daniels & Jauregui, 2010) , no known work to date has examined the impact outside the classroom. The current study explored whether texting had an impact on learning in the less structured homework environment.
The Millennial Generation
Today's college students are a part of the millennial generation, born between 1982 and 2002, and will be a part of higher education through at least 2020 (Rickes, 2009) .Characteristicscommonly attributed to the millennial generation include: being raised in a sheltered environment, acting as team-players, exhibiting conventional behaviors, displaying a confident attitude, seeking to be achievers, showing feelings of entitlement, and feeling pressured (Rickes, 2009; Turner & Thompson, 2014) .In addition to these characteristics, millennialsvalue work-life balance and college students continuously strive to achieve that balance between their academic and social activities (Smith, 2010; Blain, 2008; Hershatter & Epstein, 2010) .
Millennials are a generation whose uniqueness and defining characteristics have in part been shaped by the presence of technology from birth (Rickes, 2009) , causing them to be labelled as digital natives and referred to as logged on and tuned out (Demetria, 2013) . This generation is characterized as proficient not only in technology itself but also at multi-tasking and task-switching between technology and other tasks (Hartman&McCambridge, 2011) .Given these perceptions, it is critical in understanding the millennial generation to examine how technology has effected them.
Millennials are expected to be tech-savvy (Emanuel, 2013) yet are often ridiculed for being absorbed with their phones (Godwin-Jones, 2005) . Keeping in touch with friends and texting capability are among the top three reasons individuals choose to purchase a cell phone (Nielsen, 2010) . It seems millennials use texting frequently for social communication, which would be expected given that developmentally they are theorized to prioritize intimate relationships (Erikson, 1968; Arnett, 2007) .
Indeed, about two-thirds of text messages sent are to friends and romantic partners (Harrison & Gilmore, 2012) . Therefore, what is seen as absorption with the phone may actually be the millennials' attempt to foster the life portion of the worklife balance.
Daily technological interactions for college students involve the cell phone. Millennial college students sent on average 1,630 text messages per month in 2010 (Nielsen, 2010) . That number grew to 3,200 text messages per month in 2011 (Marketing Staff, 2011) . Understandably, this frequent use of the cell phone leads to interruptions of daily activities, including learning, with 90% of students admittedly texting during class (Ali, Papakie & McDevitt, 2012) . Clearly, educators need to understand the use of, attachment to, and overall impact of technology, especially the cell phone, on the academic performance of their students.
Texting and Academic Performance
As texting can make it particularly difficult to multi-task due to the increase in cognitive load (Rosen, Lim, Carrier & Cheever, 2011) , it does not come as a surprise that texting during class has been found to harm academic performance (Ellis, Daniels & Jauregui, 2010) . Past research has shown participants texting at a high frequency during class scored significantly worse on lecture material than those texting at a low frequency or not texting at all (Rosen, Lim, Carrier & Cheever, 2011) . Furthermore, grade point average has been negatively correlated with the frequency of overall texting habits (Junco & Cotton, 2012) .
Despite admission of this negative effect on their academic life, students continue to text during class for fear of missing out socially (Boudrye, Schwabe, Friedman & Galluch, 2011) , a fear of being disconnected from those around them (Jones, 2014) . Additionally, the millennial generation is expected to multi-task (Hartman & McCambridge, 2011) perhaps perpetuating the attempts to text during class. Becausetexting during class is so prevalent (Ali, Papakie & McDevitt, 2012) ,it is reasonable to infer texting also interrupts academic tasksperformed outside of the classroom.The current study sought to examinetexting habits outside the classroom as these behaviors have not received attention in the research thus far. Specifically, the current study focused on a reading and writing task, both commonly used in academic homework situations.
Homework Tasks and Texting
It is common in the educational environment to require reading and writing outside class to reinforce, apply, or introduce concepts. The writing process is formed by three components that are continuously repeated: planning, text production, and reviewing (Galbraith, Ford, Walker & Ford, 2005) . These processes require significant concentration and heavily tax the brain due to working memory load (Vanderberg & Swanson, 2007) . Given many collegiate tasks require a combination of both reading and writing, it is noteworthy that combining both of these tasks further taxes working memory (Vanderberg & Swanson, 2007) . Ransdell, Levy and Kellogg (2002) examined working memory when the writer was distracted by a secondary task, finding that writing fluency was negatively affected. Specifically, participants who had to remember a concurrent load of information while writing, saw their writing fluency, quality, and sentence length decrease. Texting requires reading, writing and remembering aspects of the ongoing social conversation (i.e., working memory)which clearly increases cognitive load further supporting the idea that texting makes multitasking difficult (Rosen, Lim, Carrier & Cheever, 2011 ).
Multi-tasking vs. Task-switching
In order to fully understand how texting effects academic work outside the classroom,an understanding of the nature of the interruption as well as an examination of the attributes which may help students compensate for the interruptions is necessary. When millennial students allow interruptionof homework to engage in texting conversations,students are task-switching rather than multitasking (i.e., performing multiple tasks at once) which students are attempting when they text in the classroom. Task-switching, moving back and forth between two separate tasks, has been shown to harm performance similar to multi-tasking (Strobach, Liepelt, Schubert, & Kiesel, 2012) . However, students may possess tools, such as self-regulation, that could diminish the effect of task-switching on academic performance.
Self-regulation and Academic Performance
Research has shown self-regulation is positively related to higher levels of academic achievement (Rong & Lifang, 2003) . Self-regulation encompasses a broad set of techniques including but not limited to:the establishment of goals, thinking during, before and after reading,and self-reinforcement and self-monitoring techniques that can be grouped into internal (thinking to one's self) and external (manipulation of one's environment) categories (Mason, Meadan-Kaplansky, Hedin & Taft, 2013) . In the classroom, research has shown that self-regulators text less in class and have more sustained attention (Wei, Wang & Klausner, 2012) . It follows that students with better self-regulatory strategies would make wise decisions about if, when, and how to text during homework tasks outside the classroom as well. Selfregulation was therefore controlled for in the current study. Similarly GPA, an accepted reflection of academic success, was also controlled for.
Study Purpose and Goals
The current study sought to examine texting during a home-work task, where there is less structure and supervision than in the classroom and where response rate to texts may be higher. Due to previous findings, self-regulation and GPA were controlled for while examining the effect of texting on learning during homework. The goal, therefore, was to understand how out of class texting behaviors influence learning.
Method

Participants
42 traditionally aged college students (M= 19.14 years old,SD=1.00) from a southeast liberal arts college participated in the study. Participants were predominantly female (n=27), Caucasian (n=32) and underclassmen (n=30). The average GPA for participants was 3.14 (SD=.474). Due to incomplete survey responses by some participants, only 24 were included in analyses.
Procedure
IRB approval was obtained. After providing informed consent, participants were allotted 30 minutes to read two articles and respond to an essay prompt.
Participants were either interrupted (n= 17) or not (n= 7) during the reading and writing tasks. Participants submitted the articles, with any markings, and their essay. Then, participants completed a reading comprehension quiz and demographic questionnaire.
Materials and Measures
1.2.3.1 Articles (Huffington Post, 2013; Kawakami, Furukawa, Katahira & Okanoya, 2013) . Two articles examining perceived and felt emotions in relation to music were provided for the participants to read. Participants were asked to read both articles and use what they read when answering the essay prompt.
Essay assignment and prompt.
A one paragraph essay prompt was provided,instructing the participants to apply the concepts they read about in the articles and create a novel example using the presented concepts.Essays length was specified as 1-3 pages.On average, participants wrote 1.527 pages (SD = .082.) 1.2.3.3 Scoring Rubric.Essays were scored on 6 components: focus, reasoning, evidence, organization, mechanics and page length.All of the components were rated from 1 (below basic) to 4 (advanced), with 2 equaling basic competence in that area and 3 equaling proficiency. Essay scoreswere weighted based on the assignment goals.The content portion of the essay was weighted as 10% for focus, 15% for reasoning, and 25% for evidence while the writing quality portion of the essay was weighted as 15% for organization, 30% for mechanics, and 5% for page length.
1.2.3.4 Reading comprehension quiz.A twelve question (8 multiple choice and 4 fill-in-the-blank) comprehension quiz was given to participants. The average score across conditions was 8.675 (SD = .288.)
1.2.3.5 Self-regulation scale (Pintrich & De Groot, 1990) . A ten item, 4-point agreement Likert scale,was used to assess self-regulation, with higher scores representing greater self-regulation. Participants' average score was 29.152 (SD = 4.535.) 1.2.3.6 Demographics questionnaire.Participants were asked to provide their self-reported college GPA, age, gender, ethnicity, and class status.
Results
An ANCOVA was conducted to examine the effect of texting on reading comprehension, essay content, and essay quality scores. Accounting for GPA [F(1,20 
Discussion
Contrary to past work (Ellis et al., 2009; Fox, et al., 2009 ), we did not find the same negative impact of texting, at least outside the classroom. In fact, participants who texted during the task outperformed participants who did not text on comprehension and essay content. Finding a learning advantage under high cognitive load with a set time (30 minutes) to complete the task was unexpected. This is especially true as students were in a less structured environment with less pressure to avoid texting. The time limit, paired with the decreased structured and increased expectation to be available for texting (by friends), may have contributed to the lower scores on writing quality, especially as proofing is often done at the end of a writing task and none of the students in the texting condition finished before the time limit.
As self-regulation scores were above the midpoint of the scale for participants, on average, it may be the case that students who make it to college have learned effective studying strategies. We anticipate self-regulating strategies prompted students who received text messages during the homework task to gain additional exposure to the material through re-reading portions of the articlesafter receiving textinginterruptions. Recalling where they left off, re-reading the previous section or sentences to gain context, and continuing, consistent with the definition of selfregulation as thinking during, before, and after reading (Mason, Meadan-Kaplansky, Hedin & Taft, 2013) , likely gave texters an advantage over students who were not interrupted and were probably less likely to engage in these strategies. Perhaps the text message interruption triggered the use of the self-regulation strategies and resulted in higher content scores on the reading comprehension quiz and content portion of the essay.
Additionally, becausemany studentsstudy while using technology (Rosen, Carrier & Cheever, 2013) ,they are likely to be adept at this form of task-switching. Therefore, those students who were interrupted and forced into a task switching situationlikely benefited from experience, as negative effects of task-switching diminish with practice (Strobach, Liepelt, Schubert, & Kiesel, 2012) .Millennials may be skilled at switching back and forth between texting and doing out of class work, as the environment is less-regulated. This skill mayexplain ourconflicting findings with the research on decreased academic performance when students use the cell phone in the classroom (Ellis, Daniels & Jauregui, 2010) .
The only task that non-texters out performed texters in was writing quality. It is possible that texters' mechanics were influenced by texting lingo (Carr, 2012) as they attempted to switch back and forth between social correspondence with a peer and an academic writing. An alternate explanation may be that due to a 30 minute time limit, texters did not have as much time to look over their work as non-texters because task-switching took up additional time.
Conclusions and Implications
Despite students receiving lower grades due to texting in class, millennials' continuous attempts to balance classwork and texting, is consistent with their selflabelling as multi-taskers (Worley, 2011) .These behaviors may persist, in part, because millennials are succeeding academically while texting outside of the classroom and harbor the false belief that these skills will transfer over. Successfully texting while performing tasks outside the classroom may give students the false confidence to text in the classroom. It is, therefore, important for educators and students to note that while texting during a homework task, the task pauses when students respond to a text message, creating a task-switching scenario. However, in the classroom the professor continues to lecture despite studenttexting behaviorscreating a true multitasking situation, likelyaccounting for the differences in academic success when texting in and out of the classroom. Discussing these findings with students when covering cell phone policies might be useful.
When considering what allows students to be able to task-switch, going back and forth between texting and homework, self-regulation may have the answer.Those who implement self-regulation alter methods and tools used to self-regulate as their environment changes (Winne, 1997) . This adaptability may allow self-regulators to thrive academically despite interruptions from the technological environment they live in. It may be the ability to adapt can help handle the interruptions. If self-regulation does play an important part in allowing students to succeed at task-switching, then it becomes critical for educators to help grow and facilitate these regulatory skills.
Limitations and Future Directions
First year freshmen were excluded from our study due to the lack of a college GPA. Future studies should continue to explore self-regulation and GPA as well as otherfactors that may contribute to a texter's academic success outside the classroom.
